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(57) Abstract: An apparatus for transporting and processing a plurality of articles includes a transport loop including a plurality of 
carrier bars (24) and a plurality of pockets formed between adjacent ones of the carrier bars. The articles (A) are laieraUy. longi- 
tudinally and rotationally positioned wiAin the pockets at a predetennined position, and at least a first processing station at a first 
position along the transport loop performs a first operation on the articles while within the pocket in the predetermined position. 
The articles may be pharmaceutical tablets or capsules and the first porcessing station (18) may be a driU that drills a series of holes 
on the pharmaceuticals to create a mechanical time-release mechanism. A second processing station (20) coordinated with the first 
processing station may perform a second operation on die articles. The first and second processing stations may be first and second 
printers that print first and second component images in registration widi another to form a composite image. The apparatus can be 
used to manufacture shaped edible articles having a non-planar portion that receive serially registered component images from first 
and second printers. The first and second component images are formed in registration with one another to form a composite image 
even though the non-planar portion is spaced fiom the printmg plane by variable distances. 
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METHOD AND APP.\R.\TUS FOR TRANSPORTING AND PROCESSING A 
PLURALITY OF ARTICLES, AND SH.\PED .ARTICLE HAVING SERIALLY 
REGISTERED COMPONENT IMAGES 

5 

R ACKGROL^ OF THE INVENTION 
1. Field of Invention 

This invention relates to an apparatus and method for transporting a plurality 
of articles for subsequent processing. In particular, this invention relates to a method 
1 0 and apparatus in which a plurality of articles are introduced into article receiving 
pockets that releasably clamp the article in a predetermined position so that one or 
more processes can be performed on the article while it is maintained in the 
predetermined position. For example, the invention can be applied to pharmaceutical 
capsules or tablets which are positioned within pockets of a conveyer loop in a 
15 predetermined position to receive a series of drilled holes which act as a time-release 
mechanism. In addition, the apparatus and method according to illustrative 
embodiments of the invention can be applied to printing multiple colors on edible or 
non-edible articles in registered relationship to one another. 

This invention also relates to a shaped edible or non-edible article including a 
20 composite image formed on a non-planar portion of the article having first and second 
component images that are of different color and serially registered with respect to 
one another. 

2. Description o f Related Art 

U.S. Patent 5,894,801 to Ackley describes the method and apparatus for 

25 conveying a plurality of pellet-shaped articles, such as pharmaceuticals. The conveyer 
conveys the phannaceuticals past one or more article modifying devices, such as a 
laser that fonns in the pharmaceuticals drilled or blind bore holes that act as a 
mechanical time-release mechanism. Lasers are known from U.S. Patent 5,376,771, 
incorporated herein by reference. However, the system disclosed in U.S. Patent 

30 5 ,894,80 1 may not be suitable if the pharmaceutical is required to have a plurality of 
holes drilled therein because the pharmaceuticals vibrate and move as they are being 
conveyed on the conveyer. Moreover, the systems disclosed in U.S. Patent 5.894,801 
are not suitable to process articles on which two or more coordinated processes are to 
be perfonned on the article in a registered or precise fashion. For example, the system 
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in this U.S. patent is not suitable for serially printing first and second component 
images of composite image in registered relationship to one another. Moreover, the 
system in U.S. Patent 5,894,801 is at best usable for printing first and second images 
on first and second sides of an article, but the images are on opposite sides of the 
5 article are not in registered relationship to one another. xMoreover, systems such as 

shown in U.S. Patents 5,433,146, 5,768,996 and 5,836,243, all incorporated herein by 
reference, are not suited for carrying out a coordinated series of printing operations, 
because the first printing operation causes the articles to move within the anicle 
receiving pockets, so that any processing following the first printing operation will not 

10 be in registered relationship with the first printing operation. Furthermore, there are 
no means provided in this latter group of patents for maintaining the articles in a 
predetermined lateral, longitudinal and rotational position during serial printing. 

International Application WO/97/16075 shows a method and apparatus for 
printing on flat confectionery products, such as bubblegum. Flat sheets of bubblegum 

1 5 are situated in recesses having dimensions larger than that of the flat sheets of 

bubblegum. A guide rail is used to laterally shift the bubblegum sheets against the 
common side of the recess before printing, but no means are provided to prevent 
rotational or longitudinal shifting because the recesses are larger than the bubblegum 
and the bubblegum can be shifted when the printer contacts the bubblegum. The 

20 recesses do not position the bubblegum in a predetermined lateral, longitudinal and 
rotational position. In addition, an additional mechanical hold down member and/or 
vacuum is required to hold the bubblegum in position while traveling through the 
various processing stations, such as a dedusting station. 

SUMMARY OF THE INVENTION 

25 Illustrated embodiments of the invention are directed to methods and 

apparatuses for transporting and processing a plurality of articles. The articles are 
clamped or fixed in a predetermined lateral, longitudinal and rotational position while 
being conveyed such that one or more processes can be performed on the article while 
it is maintained in the predetermined position. For example, the article can be 

30 clamped between two adjacent carrier bars of a conveyer loop such that a laser drilP' 
can drill a plurality of laser holes in precise locations on the article. In addition, the 
articles can be held in a fixed or clamped position while being conveyed past multiple 
processing stations that are coordinated with one another, such as first and second 
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printing stations that print first and second component images of a composite image in 
serially registered relationship with one another. 

In illustrative embodiments of the invention, an apparatus is provided for 
transporting and processing a plurality of articles. The apparatus comprises a 

5 transport loop having a plurality of carrier bars and a plurality of pockets formed 

between adjacent ones of the carrier bars. The articles are laterally, longitudinally and 
rotationally positioned within the pockets at a predetermined position such that a 
portion of the articles is exposed. The articles may be exposed while protruding from 
the carrier bars or recessed within the pockets. At least a first processing station in a 

10 first position along the transport loop performs the first operation on the exposed 
portion of the articles while within the pockets in the predetermined position. The 
articles may be pharmaceutical tablets or capsules and the first processing station may 
be a drill that creates a series of drilled holes on the pharmaceutical tablet that serve as 
a mechanical time-release mechanism. The apparatus may further comprise a second 

15 processing station downstream from the first processing station that performs a second 
operation on the articles while in the predetermined position, the first and second 
operations being coordinated with one another. In another preferred embodiment, the 
first and second processing stations can be first and second printers that print first and 
second component images on the articles in registration with one another to form a 

20 composite image. 

An illustrative method for transporting and processing a plurality of articles 
comprises introducing a plurality of articles into a plurality of pockets formed 
between adjacent carrier bars, clamping the articles between the carrier bars so as to 
laterally, longitudinally and rotationally position the articles within the pockets at a 

25 predetermined position, at least a portion of the articles being exposed, and 

performing a first operation on the exposed portion of the articles while in the 
predetermined position. The invention also contemplates an article, an edible article 
and a shaped edible article made according to this method. 

According to other illustrative embodiments, a shaped edible article comprises 

30 a surface having at least one non-planar portion including atTeast first and second 
image areas adapted to receive a composite image. A first component image of the 
composite image is formed on the first image area using a first printer defining a 
printing plane spaced firom the first and second image areas at variable distances due 
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to the non-planar surface of the first and second image areas. The first component 
image comprises an edible ink of a first color. A second component image of the 
composite image is formed on the second image area using a second printer in the 
printing plane and positioned downstream of the first printer, the second component 

5 image comprising an edible ink of a second color different from the first color. The 
first component image is formed adjacent and in registration with the second 
component image to form the composite image regardless of the variable distances by 
which the first and second printing areas are spaced from the printing plane. The 
shaped edible article may also be a non-edible article. 

1 0 These and other objects and aspects in the invention will be described in or 

apparent from the following detailed description of illustrative embodiments of the 
present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Illustrative embodiments of the present invention will be described in 
1 5 conjunction with the following drawings, in which: 

Fig. 1 is a schematic diagram illustrating an illustrative embodiment of an 
apparatus for transporting and processing a plurality of articles according to the 
present invention; 

Fig. 2 illustrates adjacent carrier bars positioned along a non-linear portion of 
20 the conveyer belt shown in Fig. I ; 

Fig. 3 illustrates a pair of adjacent carrier bars along a substantially linear 
portion of the conveyer belt shown in Fig. 1; 

Fig. 4 is a plan view of a pair of carrier bars used for the conveyer belt of 

Fig. 1; 

25 Fig. 5 illustrates a drilling device used as one of the processing stations shown 

in Fig. 1; 

Fig. 6 illustrates an offset printing arrangement that can be used as one or both 
of the processing stations shown in Fig. 1 ; and 

Fig. 7 illustrates a shaped article made using the apparatus of Fig. 1. 
30 DETAILED DESCRIPTIONTTF PREFERRED EMBO DIMENTS 

Fig. I shows the overall transporting and processing apparatus 10 according to 
an illustrative embodiment of the present invention. In one example, the transporting 
and processing apparatus includes a conveyer loop 12 which is entrained about a pair 
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of sprockets 14A and 14B to travel in a direction indicated by an arrow B. Other 
configurations are also contemplated. A dispenser 16, e.g., a hopper, is disposed over 
the conveyer loop 12 and dispenses articles onto the conveyer loop 12. The articles 
can be edible or non-edible including confectioneries, non-confectioneries, candies, 
5 food, pharmaceuticals or any other discreet type articles. Several dispensers are well 
known in the an and may be used in the present invention, including but not limited to 
hoppers, rollers and feed dispensers. The dispenser 16 is positioned adjacent the 
sprocket 14A which causes the conveyer loop 12 to follow along a predetermined 
radius of curvature. The conveyer loop 12 travels around a curvilinear path made up 
10 of substantially linear sections and substantially non-linear sections, e.g., where the 
sprockets 14A and 14B are located. 

After the dispenser 16 dispenses the articles to the conveyer loop 12, the 
articles are transported past one or more processing stations 18 and 20. The 
processing stations may be drilling stations, printing stations or any other process 
1 5 which can be applied to modify the appearance and/or shape of the articles. The 

processing stations 18 or 20 perform first and second processes on the articles which 
are coordinated with another. For example, the first processing station 1 8 may be a 
first printer and the second processing station 20 may be a second printer that serially 
print component images of a composite image on the articles in registered relationship 
20 with one another. The processing stations 18 and 20 are located on a portion of the 
conveyer loop 12 which is substantially linear or not less than a predetermined radius 
of curvature. The conveyer loop 12 transports the article past the sprocket 14B where 
the articles are released into a drop-off bin 22 or other suitable post processing 
receptacles, such as a blistered package, etc. The conveyer loop 12 follows this cycle 
25 to pick up additional articles firom the dispenser 16. 

As shown in Fig. 2, the conveyer loop 12 comprises a plurality of carrier bars 
24 linked by a chain 26. Fig. 2 shows a portion of the conveyer loop 12 where the 
dispenser 16 dispenses the articles A thereon. The sprocket 14A causes the conveyer 
loop 12 to follow a substantially non-linear or curved path such that the adjacent 
30 carrier bars 12 operTup in clam shell-like fashion to allow insertion of the articles A 
into a pocket 28 formed by pocket halves 28A and 28B. The sprocket 14A causes the 
conveyer loop to have a radius of curvature that is sufficient to allow introduction of 
articles A within the pocket 28. For example, a 5 inch radius of curvature is sufficient 
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to allow introduction of the articles A into the pockets 28. The pocket halves 28A and 
28B may include a substantially resilient portion 30 that assists in gripping the articles 
and preventing damage to the articles in the event that they are edible articles or 
articles that are fragile. The resilient portion 30 also allows the size of the articles to 
5 var\' within a predetermined range, e.g., between size S and size s. The resilient 

portion 30 may be a single element that covers both pocket halves 28A and 28B, or 
each pocket half 28A or 28B may have an individual resilient portion 30, as shown. 

Fig. 3 shows the conveyer loop 12 downstream of the dispenser 16 as the 
articles pass below the first and second processing stations 18 and 20. At this point, 
10 the transport path moves from a 25" radius curvature to a substantially linear path, 
which causes adjacent carrier bars 24 to close in clam shell-like fashion to tightly 
grasp or clamp the articles in a predetermined position within the pockets 28. The 
pockets 28 are formed such that the articles will be laterally, longitudinally and 
rotationally positioned at a predetermined position within the pockets 28. Clamping 
15 of the articles in the fashion described above ensures that the articles will be 

maintained in the predetermined position along the first and second processing 
stations 1 8 and 20 as they perform their respective processes. Moreover, the 
respective processes can be accurately registered with respect to one another because 
the articles do not move when they are clamped between adjacent carrier bars along 
20 substantially linear portions of the transport path. Fig. 4 shows a plan view of two 

adjacent carrier bars 24. A series of the pockets 28 are formed along the length of the 
carrier bars at predetermined positions. 

As shown in Fig. 3, each of the articles A includes a non-planar portion which 
protrudes above the surface of the carrier bars 24. The amount of protrusion can vary 
25 depending on the type and size of the article, and is shown as being about 1/16 of an 
inch (.060"). Of course, it is not necessary for some article types, depending on the 
type of processing involved, to protrude above the carrier bars 24. The articles A may 
in fact be recessed within the pockets 28 so long as a portion is exposed to processing. 
The exposed portion of the articles A receives various processing from processing 
30 stations 18 and 20. For example, as shown in Fig. 5, the processing station may be a 
drilling device, e.g., a laser 18\ that drills a series of holes or blind bores 106 into the 
article A. It is important that the article be maintained in the predetermined position, 
rotationally, laterally and longitudinally, such that the series of holes 106 is formed in 



0 
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the proper locations. Without the clamping effect of the adjacent carrier bars, the 
article A might otherwise move due to the vibration of the conveyer loop or 
movement caused by drilling previous holes. The drilling device 100 may drill holes 
106 on articles A that are either recessed within the pockets 28 or protruding above 

5 the earner bars 24. 

Fig. 6 shows another illustrative example when the processing stations 18 and 
20 are printing stations 18", 20" that print first and second images on the articles in 
registered relationship with one another to form a composite image. Each printing 
station 18", 20" includes a rotogravure cylinder or design roller 40, and ink pan 42 

10 and an offset roller 44, usually made from resilient material such as rubber. The 

degree of resiliency of the offset roller 44 is selected based on the curvature and the 
toughness of the articles A. The clamping effect of adjacent carrier bars holds the 
articles A in a predetermined rotational, lateral and longitudinal position such that 
they do not move when conveyed from the first printing station to the second printing 

1 5 station. Thus, accurate registration of the component images can be achieved. 

Moreover, it is not necessary to provide the conveyer loop with any specialized device 
or mechanism for holding the articles A in the predetenmined position. For example, 
neither a vacuum system nor mechanical hold down members are required in order to 
hold the articles A in the predetermined position. 

20 The clamping effect of the adjacent canier bars 24 maintains the articles A in 

the predetermined position between the first and second printing stations 18" and 20". 
Each offset roller 44 forms a component image on the article A. Each offset roller 44 
defines a printing plane P which is spaced at variable distances from the surface of the 
articles A due to the non-planar surfaces of the articles A. This makes it especially 

25 difficult to print first and second component images in registered relationship with 
one another on the article. The present invention solves this problem by precisely 
positioning the articles within the pockets 28 and maintaining the articles A within the 
pockets 28 such that they are in a fixed lateral, longitudinal and rotational position. 
For example, the circumference or edge e of the articles is spaced at a distance b 

30 below the printing plane P while the top t of the article A is spaced at a distance a 

above the printing plane P. The distances a and b are selected depending on the size, 
curvature and the size of the printing area of the articles A. 
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Fig. 7 shows an example of an article A that has a composite image 50 formed 
on a non-planar surface thereof The composite image 50 is in the form of a rainbow 
including a first component image 60 and a second component image 70. The first 
and second component images 60, 70 are of different colors (from different print 
5 stations) and are serially registered to form the composite image 50. The article A can 
be an edible article so long as the inks are also edible, 

WTiile the embodiments disclosed herein are preferred, it will be appreciated 
from these teachings that various alternatives,, modifications, variations or 
improvements therein may be made by those skilled in the art, which are within the 
10 spirit of the scope of the present disclosure. 
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WHAT IS CLAIMED IS : 

1 . An apparatus for transporting and processing a plurality of articles, the 
apparatus comprising: 

a transport loop comprising a plurality of carrier bars and a plurality of 
5 pockets formed between adjacent carrier bars, said articles being laterally, 

longitudinally and rotationally positioned within the pockets at a predetermined 
position such that a portion of said articles is exposed; and 

at least a first processing station at a first position along the transport 
loop that performs a first operation on the exposed portion of the articles while within 
10 the pockets at the predetermined position. 

2. The apparatus according to claim 1, wherein the articles are 
pharmaceutical tablets or capsules and the first processing station is a drill that creates 
a series of drilled holes on the pharmaceutical tablets or capsules. 

3. The apparatus according to claim 1, further comprising a second 

1 5 processing station downstream of the first processing station that performs a second 
operation on the articles while in the predetermined position, said first and second 
operations being coordinated with one another. 

4. The apparatus according to claim 1, wherein the first processing station 
is a first printer that prints a first component image of a composite image on the 

20 articles at a first printing position along the transport loop, and the second processing 
station is a second printer downstream from the first printing position that prints a 
second component image of said composite image on the articles in registration with 
the first component image of the composite image. 

5. The apparatus according to claim 1, wherein the exposed portion of the 
25 articles protrudes above the carrier bars. 

6. The apparatus according to claim 1, further comprising a resilient 
portion formed within each of the pockets. 

7. A method for transporting and processing a plurality of articles, 
comprising: 

30 introducing a plurality of said articles into a plurality of pockets 

formed between adjacent carrier bars; 
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clamping said articles between said carrier bars so as to laterally, 
longitudinally and rotationally position said articles within the pockets at a 
predetermined position, at least a portion of said articles being exposed; and 

performing a first operation on the exposed portion of the articles while 
5 in the predetermined position. 

8. The method according to claim 7, wherein the articles are 
pharmaceutical tablets or capsules, and the first operation comprises drilling a series 
of holes on the pharmaceutical tablets or capsules. 

9. The method according to claim 7, further comprising performing a 

10 second operation on the articles downstream from the first operation while the articles 
are maintained in the predetermined position, said first and second operations being 
coordinated with one another. 

10. The method according to claim 9, wherein the first operation comprises 
printing a first component image of a composite image on the articles, and the second 

1 5 operation comprises printing a second component image of said composite image on 
the articles in registration with the first component image of the composite image. 

11. An article made according to the method of claim 7. 

12. An edible article made according to the method of claim 7. 

13. A shaped edible article made according to the method of claim 7. 

1 4. A method for forming a registered image on an article, the method 
comprising: 

forming an article receiving pocket between two adjacent carrier bars 
that follow a curvilinear path; 

introducing an article into the pocket along a substantially non-linear 
25 portion of the curvilinear path; 

laterally, longitudinally and rotationally positioning the article such 
that the article occupies a predetermined position within the pocket; 

transporting the article to a substantially linear portion of the 
curvilinear path so that the two adjacent carrier bars clamp the article in said - 
30 predetermined position; 

forming a first component of a composite image on the article while in 
the predetermined position at a first printing station; 
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transporting the article to a second printing station downstream of the 
first printing station; 

maintaining the article in the predetermined position within the shaped 
transporting recess while the article is at and transported between the first and second 
5 stations; and 

forming a second component of said composite image on the article 
while the article is in the predetermined position, said first and second composite 
images being substantially registered with one another. 

15. The method according to claim 14, further comprising dimensioning 
1 0 the pocket such that a non-planar portion of the article protrudes above the two 

adjacent carrier bars. 

16. An article made according to the method of claim 14. 

17. An edible article made according to the method of claim 14. 

18. A shaped edible article made according to the method of claim 14. 

15 19. An apparatus for forming a registered image on a shaped edible article, 

the apparatus comprising: 

means for introducing a shaped anicle into a shaped pocket formed 
between two adjacent carrier bars that follow a curvilinear path; 

means for laterally, longitudinally and rotationally positioning the 
20 shaped edible article such that the shaped edible article occupies a predetermined 
position within the shaped pocket; 

means for transporting the shaped edible article to a substantially linear 
portion of the curvilinear path so that the two adjacent carrier bars clamp the shaped 
edible article in said predetermined position; 
25 means for forming, at a first printing position, a first component of a 

composite image on the shaped edible article while in the predetermined position; 

means for forming, at a second printing position downstream of the 
first printing position, a second component of said composite image on the shaped 
edible article while in the predetermined position, said first and second composite 
30 images being substantially registered with one anotherTand 

means for maintaining the shaped edible article in the predetermined 
position within the shaped pocket while the shaped edible article is at and transported 
between the first and second positions. 
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20. A shaped edible article having serially registered component images 
comprising: 

a surface having at least one non-planar portion, said non-planar 
portion having at least a first image area and a second image area adapted to receive a 
5 composite image; 

a first component image of the composite image formed on said first 
image area using a first printer defining a printing plane spaced from the first and 
second image areas at variable distances due to non-planar surfaces of the first and 
second image areas, said first component image comprising an edible ink of a first 
10 color; and 

a second component image of the composite image formed on said 
second image area using a second printer in the printing plane and positioned 
downstream from the first printer, said second component image comprising an edible 
ink of a second color different from the first color, 
15 wherein the first component image is formed adjacent and in 

registration with the second component image to form the composite image regardless 
of the variable distances by which the first and second printing areas are spaced from 
the printing plane. 

21 . A shaped article having serially registered component images 
20 comprising: 

a surface having at least one non-planar portion, said non-planar 
portion having at least a first image area and a second image area adapted to receive a 
composite image, said first and second image areas being spaced from a printing plane 
by variable distances due to non-planar surfaces of the first and second image areas; 
25 a first component image of the composite image formed on said first 

image area using a first printer operable in the printing plane, said first component 
image comprising an ink of a first color; and 

a second component image of the composite image formed on said 
second image area using a second printer operable in the printing plane and 
30 downstream from the first printer,-saki second component image comprising an ink of 
a second color different from the first color, 

wherein the first and second component images are formed adjacent to 
and in registration with one another to form the composite image regardless of the 
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variable distances by which the first and second printing areas are spaced from the 
printing plane. 
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